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Networking vehicles on
the future battlefield

The U.S. Army and Marine Corps are teaming
with industry to develop capabilities for future
armored combat vehicles for fast networking-
on-the-move, cyber security, situational
awareness, and deadly weaponry.
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and interconnect size, weight, cost, and throughput
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Space DC-DC
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two regulated
outputs

D Series hybrid DC-DC
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> Two outputs in one compact
package with up to 5W per
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> Independently regulated
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cross regulation
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voltages for digital loads or
toutputs for analog circuitry

> Adaptable to all major satellite
power buses

> Compliant with industry’s
standard de-rating
requirements and NASA EEE-
INST-002

> Small package:
1.80“L x 1.40“W x 0.42“H

> Light Weight: 55g Maximum
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BY JOHN KELLER, EDITOR IN CHIEF N

Can U.S. air-to-air missiles stand up
to modern enemy electronic warfare?

A recent order for advanced radar-
spoofing electronic warfare (EW)
equipment got me thinking: How
effective are the U.S. military’s most
advanced radar-guided, air-to-air
missiles at defeating enemy efforts
to confuse them with electronic
jamming? The answer appears to be
not so well.

For years, if not decades, U.S. mil-
itary forces largely have neglected
developing not only advanced EW
technologies, but also air-to-air mis-
sile technologies designed to operate
through and defeat the most profi-
cient enemy EW equipment. Today’s
most advanced U.S. long-range ra-
dar-guided, air-to-air missile, the
AIM-120 AMRAAM, for example, has
been in the inventory for a quarter
century, and no longer is considered
the world’s leading long-range air-
borne anti-aircraft missile.

The best and most advanced air-
to-air missile is a matter of conjec-
ture, with the European Meteor mis-
sile, Russian K-37M, and Chinese
PL-15 considered the top candidates.
The U.S. AMRAAM rarely is men-
tioned in company with these mis-
siles. U.S. combat aircraft do have a
world-leading air-to-air missile, the
AIM-9X, but it’s an infrared-guided
missile intended for dogfighting at
relatively short ranges.

Where long-range, radar-guided

missiles are concerned, the Meteor,
K-37M, and PL-15 beat the AMRAAM
in effective range and their ability to
defeat the world’s best EW technol-
ogies, such as the Mercury Systems
digital radio frequency memories
(DRFM) radar-spoofing jammer.

This dismal picture wasn't always
so for U.S. military combat pilots. One
of the most capable air-to-air missiles
of its day, the vintage Hughes AIM-54
Phoenix, had a range of 100 nautical
miles and a speed of Mach 5 — lon-
ger range and faster speed than the
AMRAAM. Unfortunately the Navy’s
Grumman F-14 Tomcat carrier-based
jet fighter was the only aircraft capa-
ble of launching Phoenix; the plane
was designed primarily as a Phoe-
nix launcher, although the plane also
could launch AMRAAM and the AIM-
9 Sidewinder infrared-guided missile.

The F-14 and its Phoenix missiles
were operational with the Navy from
1974 to 2006. The last Tomcat was re-
tired from active service on 22 Sept.
2006, and with it went the Phoenix.
Nothing else since has had similar
air-to-air capability. With the Phoenix
missile’s retirement and the aging
AMRAAVM, the Air Force and Navy re-
portedly put a top priority on devel-
oping a next-generation, long-range,
air-to-air missile. Even with backing
in the Pentagon, however, such a new
capability likely would be years away.
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Air Force Gen. Herbert “Hawk”
Carlisle, chief of the Air Combat Com-
mand, calls developing a next-gen-
eration air-to-air missile “an excep-
tionally high priority” for the service.
Where the money will come from for
such a project remains unclear.

There is a pervasive sense of ur-
gency in the Air Force and Navy
to develop a next-generation, long-
range, air-to-air missile because the
AMRAAM reportedly is no longer a
guaranteed first-shot kill when con-
fronting enemy aircraft with ad-
vanced EW systems. Instead, some
experts say fighter pilots must use
as many as three AMRAAMs to
bring down an enemy aircraft —
even when fired from new military
planes like the F-35 Lightning II joint
strike fighter and the F-22 Raptor ad-
vanced tactical fighter.

It’s ironic that the U.S. military
plans to spend literally trillions of
dollars developing the F-35, and then
send this new combat aircraft into
battle with the decades-old AM-
RAAM that can’t stand up to its in-
ternational competition. These de-
velopments underscore the dire
need for the U.S. military to get itself
back up to speed in air-to-air missile
and electronic warfare capabilities.

With tight Pentagon budgets into
the foreseeable future, will efforts be
enough, or is it already too late? €
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COTS parts eyed for
Tomahawk shipboard
missile control

U.S. Navy weapons experts

are looking to three electronic
parts distribution and logistics
companies to provide commer-
cial off-the-shelf (COTS) parts
for shipboard missile control
systems. Officials of the Naval
Surface Warfare Center in Port
Hueneme, Calif., are award-
ing contracts to Crestwood
Technology Group in Yon-
kers, NY.; Gideon Services in
Huntsville, Ala.; and RC Elec-
tronics in Orange, Calif., to de-
liver certifiable and traceable
COTS electronics parts for Tac-
tical Tomahawk Weapons Con-
trol System (TTWCS) suites be-
ing installed on new ships and
retrofitted on existing ships
under terms of a maximum
$9.9 million, 3-year firm-fixed-
price, indefinite-delivery/indef-
inite-quantity multiple award
contract. The Tomahawk Block
IV is the latest variant of the
Tomahawk cruise missile that
has been in the U.S. military’s
inventory since the 1970s.
Navy experts need the con-
tractors to locate and procure
necessary parts, provide tech-
nical expertise to understand
and comply with drawings,
identify discontinued or obso-
lete parts, and reject suspected
counterfeit parts. €
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DDC enhances position in rad-
hard space electronics market
with Maxwell acquisition

BY JOHN KELLER

BOHEMIA, N.Y. — Executives of avionics
specialist Data Device Corp. (DDC)
in Bohemia, NY., plan to expand
their company’s offerings in radia-
tion-hardened space electronics with
their upcoming acquisition of the
Maxwell Technolo-
gies microelectron-
ics group in San
Diego.

DDC has entered
into an agreement
to acquire Max-
well Technologies
microelectronics,

a developer and
manufacturer of
space-qualified, ra-
diation-hardened
microelectronics for satellites and
spacecraft.

“The acquisition of Maxwell
Technologies’ microelectronics
group greatly expands DDC’s solu-
tion capabilities for the space indus-
try and other markets requiring ra-
diation-hardened solutions,” says
Vincent Buffa, president and CEO of
DDC. Financial details of the acqui-
sition were not released.

Maxwell microelectronics has pro-
vided space-qualified, radiation-toler-
ant and radiation-shielded products,
including semiconductors and sin-
gle-board computers, to the space in-
dustry for more than two decades.

Data Device Corp. is boosting its
profile in radiation-hardened space
electronics with its anticipated
acquisition of the Maxwell
Technologies microelectronics group.

Maxwell’s radiation-mitigated
power modules, memory modules,
and single-board computers incor-
porate powerful commercial silicon
for performance and high reliability
in aerospace applications.

Maxwell micro-
electronics special-
izes in understand-
ing the radiation
performance of
commercial semi-
conductors, quali-
fying selected com-
ponents for use in
space, integrating
them with propri-
etary radiation miti-
gation technologies,
and manufacturing and screening
these products in a DLA-approved,
MIL-PRF-38534 facility.

DDC has served the space in-
dustry for more than three de-
cades; is approved as a supplier by
NASA, ESA, and JAXA; and is certi-
fied by DLA to the highest quality
level for hybrid microcircuits, Class
K, DDC officials say. DDC provides
space-qualified, MIL-STD-1553 data
bus interfaces, as well as motion
control and solid-state power con-
troller products. €

FOR MORE INFORMATION visit DDC
online at www.ddc-web.com.
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DARPA moves forward on plan to develop
swarms of cooperating drones

BY JOHN KELLER

WRIGHT-PATTERSON AFB, Ohio — U.S. Air
Force researchers are moving for-
ward with a project to use C-130
aircraft to launch swarms of net-
worked and cooperating unmanned
aircraft for electronic attack and re-
connaissance missions from stand-
off ranges.

Air Force Research Laboratory
(AFRL) officials at Wright-Patterson
Air Force Base, Ohio, announced a
$3.9 million contract to the Com-
posite Engineering Unmanned Sys-
tems Division in Sacramento Calif,,
for the first phase of the Gremlins
program, which relies on relative-
ly inexpensive unmanned aerial ve-

hicles (UAVs) in volley quantities to
saturate enemy defenses.

AFRL awarded the contract on be-
half of the U.S. Defense Advanced
Research Projects Agency (DARPA) in
Arlington, Va. Composite Engineer-
ing, part of Kratos Defense & Securi-
ty Solutions, specializes in high-per-
formance aerial target drones, such
as the Air Force BQM-167A and U.S.
Navy BQM-177A next-generation sub-
sonic aerial target.

The DARPA Gremlins program
seeks to launch swarms of small
UAVs with C-130 utility aircraft,
and use other C-130 utility air-
craft to recover as many of these

DARPA is beginning to award contracts for
its Gremlins project to build cooperating
unmanned aircraft able to swarm the enemy
with spy and electronic-jamming drones.

drones as possible. The Gremlins
approach would launch swarms of
UAVs equipped with surveillance
and electronic warfare (EW) pay-
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DARPA CONTINUED FROM PAGE 4

loads beyond enemy air defenses,
and then recover surviving UAVs
when they have completed their
missions.

Composite Engineering’s chal-
lenge is to design UAVs that are in-
expensive enough that occasion-
al losses would not compromise
the overall mission. These drones
should be able to communicate and
cooperate with one another, so sur-
viving drones could assume the
roles of those unmanned aircraft
lost during the mission.

DARPA researchers want Com-
posite Engineering to develop af-
fordable UAVs that could be reused
as many as 20 times for dangerous
missions in contested air space like
pre-attack reconnaissance and sur-
veillance, as well as electronic at-
tack to destroy or disable enemy
communications, missile defenses,
and battlefield networks.

These drones would be fitted
with diverse payloads in volley
quantities, and would have the at-
tributes of small vehicle size, reus-
ability, and limited vehicle design
life, DARPA officials say.

Key enabling technologies for
the Gremlins program include aeri-
al launch and aerial recovery tech-
niques, equipment, and aircraft
integration concepts; low-cost, at-
tritable airframe designs; design
for limited life; automated waveoff
strategy; precision digital flight con-
trol and navigation; aerial refuel-
ing techniques; efficient small tur-
bine engines; automated fuel tank
inerting and engine shutoff; small
distributed payload integration; and
precision station keeping.

DARPA is pursuing the Gremlins
program in three phases: system
and technology design; preliminary
design; and prototype flight demon-
stration. This first phase of the pro-
gram is expected to involve sever-
al different contractors, and spend
about $15.8 million.

Ultimately DARPA wants a Grem-
lins flight demonstration by early
2020 to show the feasibility and po-
tential of air-launched, recoverable
unmanned aircraft. Only phase-one
contractors will be eligible to partic-
ipate in the program’s second and
third phases.

The program seeks to make a

fundamental shift in the notion of
aerial attack. Instead of using con-
ventional, monolithic systems to
conduct missions in denied envi-
ronments, DARPA wants to use sev-
eral platforms with coordinated and
distributed warfighting functions to
saturate adversary defenses.

The idea is to use convention-
al aircraft hosts to transport and
launch a volley of gremlins from
stand-off ranges. Researchers want
to scale-up the number of UAVs
such that a loss of any individual
drone is reduced as a result of the
collaboration between vehicles.

Not only does the program have
the potential to enable enhanced
mission effectiveness in contested
environments, but it also explores
an approach to reduce the cost of
operations dramatically.

DARPA officials envision the pri-
mary focus of the Gremlins pro-
gram to be on the technical chal-
lenges of aerial launch and recovery
of volley quantities of air drones. €

FOR MORE INFORMATION visit
Composite Engineering online at
wwuw.Rratosusd.com/about-kusd, or

DARPA at www.darpa.mil.

Eight companies chosen for $7.2 hillion program to fight electronics obsolescence

BY JOHN KELLER
MC CLELLAN, calif. — Eight major U.S.
defense contractors are helping to
fight the effects of electronics obso-
lescence and solve problems of un-
reliable, unmaintainable, under-per-
forming, or incapable electronics
hardware and software under a po-
tential $7.2 billion, 12-year program.
Officials of the Defense Microelec-
tronics Activity (DMEA) in McClellan,
Calif., announced contracts to eight

companies for the Advanced Tech-

nology Support Program IV (ATSP4).

The eight ATSP4 contractors are:

e BAE Systems Electronic Systems
in Nashua, N.H;

e The Boeing Co. in Hazelwood, Mo,;

e The Lockheed Martin Corp. Mis-
sion Systems and Training (MST)
segment in Owego, N.Y;

Cobham Semiconductor Solutions
in Colorado Springs, Colo. (for-

6 NMAY 2016 MILITARY & AEROSPACE ELECTRONICS

merly Aeroflex);

e General Dynamics Mission
Systems in Minneapolis;

e Honeywell Aerospace in Albu-
querque, N.M,;

e The Northrop Grumman Corp.
Mission Systems segment in
Linthicum Heights, Md.; and

e the Raytheon Co. Space and
Airborne Systems segment in El
Segundo, Calif.

www.militaryaerospace.com
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These companies will share as
much as $7.2 billion in orders over 10
years to support U.S. military tech-
nology and weapons development,
as well as those of foreign militaries.

Contracts for a second potential
$800 million project, part of this pro-
gram, are reserved for small busi-
ness and have not been announced.

Some of the nation’s largest military
electronics houses are helping solve
problems of unreliable, unmaintainable,
under-performing, or incapable electronics
hardware and software.

The ATSP4 seeks to develop a
quick reaction capability to develop
technologies necessary to keep mil-
itary systems operational, elevate
their sophistication levels, and meet
new threats.

ATSP4 orders may include de-
veloping components to meet the
Pentagon’s requirements for ul-
tra-low volumes, extending compo-
nent availability, or ensuring a trust-
ed, assured, and secure supply of
microelectronics.

The job also involves the quick
application of advanced technologies
to upgrade military weapons perfor-
mance in response to traditional and
irregular threats, as well as to the
problems of aging weapon systems.

The ATSP4 program seeks to in-
crease warfighter capabilities and
solve electronics support problems
like reliability, maintainability,

www.militaryaerospace.com
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and obsolescence by inserting ad- testing, producibility, and limited

vanced microelectronics into weap-  production.
Work on the ATSP4 program

should be finished by March 2028. €

on systems.
The ATSP4 program covers hard-

ware and software and includes
studies, analysis, design, software,
simulation, prototyping, integration,

FOR MORE INFORMATION visit the
DMEA online at www.dmea.osd.mil.
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The Army Tank Automotive
Research, Development, and
Engineering Center (TARDEC) uses
the Autonomous Mobility Appliqué
System to test-drive a variety of
new vehicle capabilities.

The U.S. Army and Marine Corps are teaming with industry to develop

capabilities for future armored combat vehicles for fast networking-on-

the-move, cyber security, situational awareness, and deadly weaponry.

BY J.R. Wilson

Ground warfare has undergone evo-
lutionary and revolutionary chang-
es in the past 100 years. First was
the arrival of tank warfare in World
War I to what has been called the
last true tank war at the start of
Operation Iraqi Freedom. Then
came the networked battlespace
since the turn of the century. The
first unmanned ground vehicles
(UGVs) then came on the scene, and
now we see an increased emphasis

on networked air and ground sen-
sors to provide unparalleled situ-
ational awareness and significant
enhancements to vehicle protection
and lethality.

Those developments and future
evolutions come from the U.S. Army
Tank Automotive Research, Devel-
opment, and Engineering Center
(TARDEC) in Warren, Mich. Found-
ed in 1946 as the Tank-Automotive
Components Laboratory, TARDEC

8 MAY 2016 MILITARY & AEROSPACE ELECTRONICS

develops, integrates, and sustains
cutting-edge technologies for all
manned and unmanned U.S. De-
partment of Defense (DOD) ground
vehicle systems and combat service
support equipment. It is the nation’s
laboratory for developing advanced
military ground vehicle technolo-
gies, process integration expertise,
and system-of-systems engineer-
ing solutions for force projection,
ground vehicle power and mobility,
ground vehicle robotics, ground sys-
tems survivability, and vehicle elec-
tronics and architecture.

TARDEC is focusing today on
the Autonomous Mobility Appli-
que System (AMAS) architecture
for optionally manned vehicles and

www.militaryaerospace.com
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developing manned/unmanned
teaming technologies and concepts.

“We see AMAS as a standardized
way to automate mid- to large-size
ground vehicles, something large
enough that a human could drive
it,” says Alex Kade, TARDEC’s chief
systems architect for ground vehicle
robotics. “AMAS enables a soldier to
push a button and have the vehicle
drive itself — or it can be installed
in a fully unmanned platform nev-
er designed for a human driver. So
it really offers various levels of au-
tonomous mobility by degree, along
with networking and improved situ-
ational awareness.

“Small ground vehicles are a dif-
ferent architecture on which we've
worked using standard robotics,”
Kade continues. “Right now, we're
trying to adopt interoperability pro-
files developed out of TARDEC.
We're working to build a network to
ensure all levels of manned and un-
manned ground vehicles are coor-
dinated seamlessly and effective-
ly, with a man-on-the-loop, rather
than in-the-loop, performing an
overwatch function. That is still be-
ing developed.”

With the end of major combat op-
erations under Operation Iraqi Free-
dom and Operation Enduring Free-
dom-Afghanistan, the expectation
had been a return to more tradition-
al combat requirements.

Unexpected threats

The rise of many unexpected global
threats — the would-be Islamic Ca-
liphate in Syria and Iraq and Oper-
ation Inherent Resolve to combat it,
renewed Taliban activity in Afghan-
istan, Russian provocations in East-
ern Europe, Chinese sphere-of-influ-
ence growth in the East and South

www.militaryaerospace.com

China Seas, North Korean nuclear
posturing — have renewed demands
on U.S. and allied ground and naval
forces to respond.

As the U.S. has continued to
tighten budgets and significant-
ly draw down its forces across all

SPECIAL» REPORT

services, an even greater demand is
being placed on enhancing and ex-
panding the capabilities of what re-
mains. That is especially true for
the Army and Marine Corps, which
have taken some of the hardest hits
and face the greatest uncertainties
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concerning future adversaries and
potential ground combat.

“The goals are to do more for a
given unit size — make them more
efficient, operations safer, and war-
fighting more effective,” Kade adds.
“Convoy safety is one and several
other requirements are being draft-
ed, including lightening the load
for soldiers at the squad, platoon,
and company level, and improv-
ing small unit situational aware-
ness using unmanned aerial vehi-
cles {UAVs] and UGVs to look ahead
during a mission. A lot of it has to
do with how much bandwidth a
particular network can sup-
port, can we share a clear
situational picture and give
the local unit a common
operating picture.”

Industry has respond-
ed with a range of technol-
ogies, from plug-ins for ex-
isting platforms to new
vehicles designed for net-
worked, situationally aware
operations in extreme envi-
ronments. For now, the un-
manned side is still largely
in the prototype and devel-
opmental phase for large vehicles,
although the use of smaller robot-
ics — which have seen consider-
able duty in Iraq and Afghanistan
— grows and improves with small-
er, faster processors enabling more
and better sensors in less space.

Much of the technology related
to autonomous operations — espe-
cially for vehicle situational aware-
ness — is being adapted from the
civilian automotive industry, where
the move to develop driverless cars
is gaining momentum worldwide.
While that reduces the cost of re-
search and development for the

military, it also makes those tech-
nologies available to potential ad-
versaries. There are significant
differences, however, that have
helped the U.S. maintain a lead in
developing and ultimately field-
ing a new generation of networked,
teamed manned and unmanned
combat vehicles.

Allied development

Frost & Sullivan Aerospace and De-
fense Analyst Brad Curran says the
only U.S. allies really putting re-
search and operational efforts into
ground force networking are France,

U.S. Army vehicle electronics researchers use the line-haul tractor
to explore driver-optional capabilities, from driver-assist features to
autonomous leader-follower or waypoint-navigated driving.

the United Kingdom, Saudi Ara-
bia, Japan, Australia, and South Ko-
rea, all increasing C4 capability on
manned vehicles, but not much on
UGVs. Israel is a unique case, he
adds, where researchers are try-
ing drastically to increase C4ISR ca-
pability between advanced un-
manned and manned ground and
aerial vehicles to speed up the
sensor-to-weapons kill chain.
“Certainly China is a threat be-
cause they produce a lot of the com-
mercial technologies used in a lot
of autonomous systems and trying
to get American sources for those
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components is getting more and
more difficult,” Kade says. “We have
to be sensitive to any back doors
that might be built into COTS com-
ponents. Part of the military hard-
ening process is how to make these
components more secure, robust,
and reliable, which drives the pro-
cess on COTS components higher.

“We have a lot of initiatives, such
as small business innovation re-
search [SBIR] and other collabora-
tive efforts, to increase the capabil-
ity and manufacturing footprint for
a lot of these high-tech components.
In some cases, there have been
some very interesting devel-
opments using SBIRs to get
industry to bid on particular
projects and programs.”

For the Marine Corps,
which typically works togeth-
er with the Army, budget con-
straints have forced many
new and proposed programs
to be delayed, canceled, or cut
back — including efforts to
upgrade legacy platforms and
systems. Marine Corps lead-
ers outlined the service’s plan
for ground forces moderniza-
tion in testimony on 2 March 2016
before a House Armed Services sub-
committee hearing.

Among those testifying were
Lt. Gen. Robert Walsh, the Ma-
rine Corps deputy commandant for
combat development and integra-
tion; Brig. Gen. Joseph Shrader, com-
manding officer of the Marine Corps
Systems Command; and William
Taylor, program executive officer
(PEO) of Marine Corps Land Systems.

“Ground force modernization is
focused on high-priority programs
such as the Amphibious Combat Ve-
hicle (ACV) 1.1, Amphibious Assault

www.militaryaerospace.com
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Vehicle survivability upgrades,
Ground/Air Task Oriented Radar (G/
ATOR), and Joint Light Tactical Vehi-
cle (JLTV). The ability to coordinate
and synchronize distributed Com-
mand and Control (C2) sensors and
systems is critical to the success
ashore,” they told lawmakers.

Marine Corps priorities

Marine Corps priorities are G/ATOR,
as well as networking on the move.
“These systems will provide mod-
ern-day, interoperable technologies
that support real-time surveillance,
detection, targeting, and force pro-
tection, in addition to the common
C2 suite required to enable the ef-
fective employment and situation-
al awareness of the Marine Air-
Ground Task Force.”

The highest ground moderniza-
tion priority for Marine Corps com-
bat vehicles is replacing the old
Amphibious Assault Vehicle with
modern armored personnel carri-
ers. First, the Marines want to field
a personnel carrier. Later, they want
improved personnel carrier capa-
bilities, a C2 variant, and a recov-
ery variant. The second phase of
this project will examine high wa-
ter speed to extend littoral ship-to-
shore maneuver range. When global-
ly sourced, the Amphibious Assault
Vehicle program seeks the ability to
move the assault echelons of two
Marine Expeditionary Brigades.

Oshkosh Defense won a contract
to build the Joint Light Tactical Ve-
hicle last year. Marine Corps lead-
ers want to buy 5,500 JLTVs. “JLTV
is essentially the first light tacti-
cal vehicle capable of functioning as
a mobile command post by itself,”
says John Bryant, Oshkosh Defense
senior vice president for defense

www.militaryaerospace.com
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The Commando four-wheeled armored vehicle from Textron Marine and Land Systems will help
mechanized fighting forces bridge the gap between the JLTV and much heavier Stryker combat
vehicles.

programs. “The C4ISR capabili-

ty normally found in much larger,
dedicated mobile command post ve-
hicles are packaged into the much
smaller JLTV to provide a very scal-
able, flexible, and reliable architec-
ture. No light tactical vehicle has
ever before been built with that
C4ISR, network-ready capability.

“On the JLTV, our integrated
C4ISR architecture allows the re-
ception and transmission of vid-
eo feeds from everything from our
driver’s vision enhancer — and un-
cooled FLIR — a more powerful
long-range advanced scout surveil-
lance system or from remote weap-
ons stations,” Bryant says. “That
architecture enables an integrat-
ed common operating picture from
a number of sensors, with images
processed right in the JLTV.”

Three requirements drive net-
working research for tactical
wheeled vehicles, Bryant adds:
C4ISR capability to support situa-
tional awareness, radio systems,
IED defeat systems, and video feeds
from infrared sensors and weapons

stations; the move away from stand-
alone systems to reduce space,
weight, and power consumption
(SWaP); and increasing cyber securi-
ty requirements and C4ISR security.

Joint operations

“Effective Joint operations against
any land threat will not be possible
without ready Army ground combat
forces and the supporting units that
enable them,” said Lt. Gen. Michael
E. Williamson, principal military
deputy to the Assistant Secretary of
the Army for Acquisition, Logistics,
and Technology in testimony before
Congress in March.

“A properly sized, equipped, and
ready Army makes it possible for
the Joint Force to deploy in sufficient
scale and duration to prevent con-
flict, shape security environments,
and provide multiple options for re-
solving crises and winning decisive-
ly,” Williamson told Congress.

Army leaders are emphasizing a
robust network protected from cy-
ber attacks. Key investments will
include the Warfighter Information
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Network-Tactical (WIN-T) “net-
working-on-the-move” capability
throughout division, brigade, bat-
talion and company levels. Employ-
ing military and commercial satel-
lite connectivity and high-capacity,
line-of-sight connectivity, WIN-T In-
crement 2 is in full rate production
and fielding.

Another high priority is assured
position, navigation, and timing in
the absence of the GPS system for
infantry and mechanized forces.

Of interest are non-GPS augmenta-
tion, pseudolite transceivers (an al-
ternative source of GPS-like signals)
and anti-jam capabilities in a hub
system that distributes an assured
position, navigation, and timing to
vehicles and foot soldiers.

Also of interest are communi-
cations security (COMSEC); offen-
sive and defensive cyber warfare;
cyber situational awareness; a new
ground mobility vehicle; Stryker
vehicle upgrades; mobile protect-
ed firepower; and a new armored
multi-purpose vehicle.

The Ground Mobility Vehicle will
fill a mobility gap in the infantry bri-
gade combat teams. Stryker lethal-
ity upgrades will help increase mo-
bility, electrical power, and network
upgrades, including building double
V-hull upgrades to increase vehicle
protection from land mines and im-
provised explosive devices (IEDs)

Mobile protected firepower in-
volves large-caliber, vehicle-mount
guns to defeat enemy prepared po-
sitions, destroy enemy armored ve-
hicles, and fight enemy combat ve-
hicles. The Armored Multi-Purpose
Vehicle, meanwhile, will replace leg-
acy M113 armored personnel carri-
ers at the brigade level and below.

The Armored Multi-Purpose

www.militaryaerospace.com
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Vehicle will fill five roles: general-
purpose vehicle, mortar carrier, mis-
sion command, medical evacuation,
and medical treatment.

Enabling technologies

Among the chief enabling technol-
ogies for manned and unmanned
combat vehicles are small-form-fac-
tor switches able to withstand pun-
ishment in the field while increas-
ing vehicle data throughput in a
small size and weight, says Ronen
Isaac, general manager of rugged
Ethernet specialist MilSource in El
Segundo, Calif.

“We have another program for a
much larger unmanned vehicle, an
off-shoot of Lockheed’s Squad Mis-
sion Support System,” Isaac says.
“They are putting two switches on

board to connect radios and com-
puters and have spread the load out,
connecting multiple sensors inside
of the vehicle with separate switch-
es to connect to the radio.”

Army research investments focus
on enabling warfighters to operate
not only in contested environments,
but also to win decisively against
any potential adversary. Efforts in-
clude the Modular Active Protection
System program to increase vehicle
survivability and protection; elec-
tronic warfare (EW) efforts against
enemy helicopters, vehicles, and
foot soldiers; combat vehicle proto-
typing; degraded-visibility systems;
and sensor protection.

Two programs Williamson and
Murray termed critical to providing
soldiers with the best intelligence
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tools and technology are an updated
version of the Distributed Common
Ground System-Army (DCGS-A) and
JLTV, which provides a leap in pro-
tection, performance, and payload.

“The Army has started to work
on manned and unmanned teaming
with UAVs and we expect them to
do the same with UGVs. Increased
situational awareness and ISR for
manned ground vehicles is definite-
ly a trend for the future, such as up-
dating Stryker and Bradley, based
on the VICTORY architecture,” says
Frost & Sullivan’s Curran. VICTORY
stands for Vehicle Integration for
C4ISR/EW Interoperability.

“They need more computing
power, more raw power, and the
ability to distribute it, because all
these platforms will have better
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electro-optical sensors, active pro- vehicle electronics designers in- technologies that have been add-

tection measures, counter rocket tegrate advanced sensors as they ed to existing platforms during the

and mortar systems, improved sit- come online through the 2020s. past 10 years and develop integrated

uational awareness, and communi- systems that are more sustainable

cations ability,” Curran says. Sensors and communications and interoperable across platforms.
VICTORY-based standardization A key effort now is to take the One of the key enabling technolo-

of connector and power assets help = new sensor and communications gies involves the industry’s vast in-

creases in computing power.

“FPGAs [field-programmable gate
arrays] and small-form-factor, pow-
erful computers such as those from
ADVANCED TECHNOLOGY... Mercury, leveraging commercial

- products such as Dell’s Toughbooks
and wireless technologies devel-
oped for commercial smartphones
— all those mature technologies
that can be reliably applied to a tac-
e e tical environment,” Curran says.

PERSONAL TOUCH “Compute-intensive systems, such

as radars, software-defined radios,

and other power-hungry systems

P ROTOCO L co NVE RT E Rs can use the application of commer-

cial technology.”

COTS PRODUCTS Textron Marine and Land Systems
CUSTOMIZABLE TO MEET YOUR NEEDS in Slidell, La., is working on network-

ing and situational awareness in the
company’s family of Commando

’ : four-wheeled armored vehicles and
its driver vision enhancement and

vehicle information systems. The

| QUALIFIED e RUGGED'ZE'L FOR THE LAB Commando vehicle integrates a lot

of growth and capability in onboard

®  ARINC-429, MIL-STD-1553 ® Lowest Cost 8-Channel image processing, which is essential

e CAN, ETHERNET, RELAYS ARINC-429 | to situational awareness.

® RS-422/232, Discrete /O ® RS-232,UsB “There have been several advances

e Transparent Operation ® NoDLL's Required

e  MIL-STD-704, MIL-STD-460 ® Sample Software

L Comsaey sorled vt

e Custom Interfaces

www.kimducorp.com B Tel. (800) 677-6174 M sales@kimducorp.com

Scientists at the John Hopkins Applied Physics
Laboratory in Baltimore are working on
Advanced Technalogy with a Per Rk the Advanced Explosive Ordnance Disposal
Robotic System, shown above.

Protocol Converters i

Synchro Converters

Mil-Std-704 Power Supplies p
COR I +

TtPORA | ON

Power Control Units

14 MAY 2016 MILITARY & AEROSPACE ELECTRONICS www.militaryaerospace.com



http://digital.militaryaerospace.com/militaryaerospace/201605/TrackLink.action?pageName=14&exitLink=http%3A%2F%2Fwww.kimducorp.com
http://digital.militaryaerospace.com/militaryaerospace/201605/TrackLink.action?pageName=14&exitLink=mailto%3Asales%40kimducorp.com
http://digital.militaryaerospace.com/militaryaerospace/201605/TrackLink.action?pageName=14&exitLink=http%3A%2F%2Fwww.militaryaerospace.com

The Textron Commando combat vehicle is a test bed for vehicle networking, situational
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awareness, driver vision enhancement, and vehicle information systems.

in video processing and graphic im-
age processing, as well as electro-op-
tical sensors to improve the video
image,” says George Ramirez, Textron
senior engineering consultant. “With
the advent of HD video and fusion of
video images, you have an enabler for
situational awareness. The resolution
of the video image helps identify spe-
cific targets with long-range sensor
optics for reconnaissance and sur-
veillance missions.

“At a strategic level, in an insur-
gent environment, it allows you
to get more detailed about what is
going on around you than before
and improves speed of response,”
Ramirez continues. “In a more con-
ventional situation, there would be
a lot of data moving about the bat-
tlespace and the whole operation
would accelerate quite a bit.”

As how manned and unmanned
ground vehicles will deal with fu-
ture threats, Larry Jepson, Textron’s
director of engineering for land sys-
tems, sees a muddled picture.

“The whole Irag/Afghan insurgent

www.militaryaerospace.com

effort has been a very, very strong
force on how the U.S. Army does
things and the equipment it needs,
Jepson says. "That is a fundamentally
different environment than what we
were looking at in the 1980s and '90s.
The Marine Corps, Army, and
Pentagon researchers continue to
experiment with UGVs to extend
battlefield situational awareness,
but the fielding of unmanned
ground platforms continues to lag
behind UAVs and naval unmanned
surface and underwater vehicles,
Jepson says. End-user skepticism
about UGVs also reflects similar ini-
tial doubts about UAVs and UUVs.
“Money is tight, forces are shrink-
ing, and maintenance is being de-
ferred,” Frost & Sullivan’s Curran
says. “Incremental improvements to
utilize new technologies, based on
standards-based computers and con-
nections, will be the wave of the fu-
ture. There will be fewer but more
capable platforms, based on less-ex-
pensive, non-proprietary, standard-
ized equipment and architectures.” €
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Connectors and
cables prove critical
to modern system
designs and upgrades

Military and aerospace engineers focus on cable and interconnect size,

weight, cost, and throughput for new and retrofit electronics projects.

By Courtney E. Howard

Military and aerospace engineers,
recognizing the criticality of cables
and connectors, are weighing ca-
bling and interconnection design
considerations and product options
early on and throughout workflows
today. They also are increasingly
meticulous about selecting the op-
timal cable and connectors, mulling
over a lengthy list of application-spe-
cific questions and considerations.

Real-world requirements
Connectors and cables in military
and aerospace applications strain
under a load of requirements, as do
the engineers responsible for choos-
ing the correct component for the
job. Like the aerospace and defense
vehicles and systems that rely on
them, cables and interconnects
must withstand long life cycles, of-
ten spanning many decades; operate
in harsh conditions that involve vi-
bration, exposure to saltwater, and

temperature extremes; and, in some
cases, withstand the wear and tear
of repeated plugging and unplugging.
In military and aerospace appli-
cations, ruggedization is one of the
most important differentiators from
interconnects and cables designed for
commercial applications, says Tony
Padula, product manager at Amphe-
nol Pcd in Beverly, Mass. Military and
aerospace interconnects “need to
withstand extreme temperatures, vi-
bration conditions, and a variety of
different environmental fluids.” If de-
signers use interconnects in a wheel
well, for example, they come in con-
tact with potentially damaging flu-
ids and chemicals like antifreeze.
Generally speaking, modern mili-
tary aircraft and unmanned systems
have a much more diverse mission
than their predecessors, says Mike
Savage, director of product manage-
ment for aerospace and defense at
ITT Interconnect Solutions in Irvine,
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Calif. “They are exposed to a wid-

er variety of environmental condi-
tions, including significant shock, vi-
bration, and extreme temperatures,
where they are expected to operate
for extended periods.”

Also important is the growing
need to shield sensitive electrical
connections from electromagnetic
interference (EMI) and pulse (EMP),
as well as electrostatic discharge
(ESD), Savage adds. “We’re seeing
more of this as the spectrum be-
comes more congested and contest-
ed, and electronic and information
warfare become more prevalent.”

“Military platforms are flying to-
day with more sophisticated onboard
sensors than ever before. They often
need to transmit high-resolution,
multispectral imagery and other
kinds of data around the clock,” says
Savage. “Today’s imaging data re-
quirements are in the gigabit range,
which means connectors must

www.militaryaerospace.com
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TE Connectivity's rugged connectors help bring
fiber-optic technologies to harsh environments.

continually improve to keep ahead
of these mission requirements.” This
trend is driving the demand for high-
er data rates, and steering product
development efforts, resulting in new
high-bandwidth, radio-frequency
(RF) and data connectors capable of
functioning in the multi-gigahertz
and multi-gigabit ranges, he adds.

Interconnect considerations

“When selecting mil/aero connec-
tors, one must consider the envi-
ronment where the cable assembly
will be used,” says Mike Dabrows-
ki, market director of military/aero-
space at Amphenol Fiber Systems In-
ternational in Allen, Texas. “What
are the environmental conditions?
Will there be temperature extremes?
Does the connector need to be envi-
ronmentally sealed? Is the environ-
ment particularly sandy or corrosive
(e.g., seawater)? What are the on-
the-ground requirements? Does the

www.militaryaerospace.com
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connector need to be shock-proof
or withstand high-vibration events?
Does the connector need to be mat-
ed and unmated frequently?”

Performance also is a big consid-
eration. “Is it carrying power and sig-
nal? Are there requirements for high-
er bandwidth? Are there thermal and
environmental challenges? The over-
arching requirements are: what does
it have to do and in what environ-
ment,” asks Earle Olson, business de-
velopment manager at TE Connec-
tivity in Harrisburg, Pa. “Does it
roll, float, or fly, and then whit-
tle it down to discrete aspects,
such as the moisture con-
tent, like heavy salt fog in
naval applications.”

When it comes to select-
ing cable, “a lot of it has to do
with the application,” says Rob-
ert Moore, product development en-
gineer at TE Connectivity. “Tem-
perature rating is key to selection,
especially hook-up wire. Wire is sized
to the current it is carrying. If the
temperature rises, that current will
impose on wires carrying power,”
and from an environmental and safe-
ty perspective, can result in smoke,
toxicity, and flammability. When we
get into data cables — coax
or something transmitting high-speed
data like Ethernet — it is important to
select cable that meets temperature,
environmental, fluid resistance, and
electrical requirements.” In the end, it
all has to hook up to connectors and
still provide data integrity.

Signal integrity

Integrity is of paramount impor-
tance in cable and connector selec-
tion, military and aerospace experts
agree. “The job of a connector, es-
sentially, is like that of a sensor: to

take the signal that comes in and
pass it though as purely and cleanly
as possible,” explains W. Dale Albert,
sales director at Amphenol Pcd.

“As speeds go up and voltages de-
crease, signal integrity design and
management is critical to the func-
tions needed in military and aero-
space,” says Bob Stanton, director
of technology at Omnet-
ics Connector Corp.
in Minneapolis.

ITT Cannon provides OctoGig 10 Gb Ethernet
solutions for aviation and marine applications.

Matching the design to the electrical
application of the circuit is the key
consideration for connector to cable
design, he says. “Digital signal qual-
ity is more often assured by using
differential cable design that match-
es the impedance of the output and
or input system of the processor
boards and detectors.

“Proper shield and drain wire in-
terconnections increase the accura-
cy of the system, and help insure ap-
propriate eye pattern quality of the
transmitted signal through the con-
nector and cable assembly and re-
duce jitter and crosstalk,” Stanton
adds. “Reduced size, lower weight,
and ruggedness immediately fol-
low in the list of important specifi-
cations to serve the needs of porta-
ble ground troop electronics; airborne
equipment, such as unmanned aerial
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vehicles (UAVs); and satellite sys-
tems.” Further, military connector
designers must seriously plan and
implement the use of military pin to
socket elements that exceed the min-
imum requirements of wear during
insertion and retraction force.

“Non-military connectors dif-
fer predominately in one or more of
these considerations,” Stanton says.

“Most often, I see
differences in
commercial con-
nectors when de-
signers use con-
nector brands that
do not manage pin to
socket systems and
have low inter-mate
strength and poor
plating on the pin and
socket elements that wear
out early.”

Cable-run length also is a big con-
sideration. “System-to-system en-
gineers should review carefully the
distance from one box to the oth-
er and help manage the potential at-
tenuation of smaller, high-speed cir-
cuitry in the cable,” says Omnetics’s
Stanton, who also advises planning
for electromagnetic interference
(EMI) protection that ensures clean
lines without noise or even cyber in-
trusion. “Close proximity can breed
crosstalk and skew that will affect
signal quality. Mechanical mounting
on boards should be tight and clean.
New latching micro and nano con-
nectors can help with mating and
non-mating.”

Military-grade versus commercial
Experts might differ as to which
cable and connector characteris-
tics are most important, but many
agree that determining whether

www.militaryaerospace.com
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commercial off-the-shelf compo-
nents are appropriate for the project
is a good first step.

“Comparing mil/aero to commer-
cial connectors and cabling is like
comparing tires on a golf cart to tires
on a Formula 1 racer. They are a com-
pletely different animal,” says Paster-
nack’s Rachlin. “The temperatures,
pressures, environmental conditions,
and mechanical strain are just a few
of the areas where mil/aero cables
and connectors have much wider and
more stringent specifications.”

Military vs. commercial has addi-
tional considerations. “Where com-
mercial and military needs can dif-
fer is that for commercial customers,
the goal is to help deliver a more
comfortable and enjoyable passen-
ger experience, while the emphasis
for military customers often centers
on standards and specifications for
hardened systems, ruggedness, and
performance under more demanding
conditions than those typically expe-
rienced by commercial aircraft,” says
ITT Interconnect’s Savage.

Interconnects used in aerospace
and defense must comply with dif-
ferent specifications than those used
to govern commercial interconnects.
“The requirements are not always
tougher, but they take a different ap-
proach,” explains Thomas Heller, re-
gional account manager, aerospace
and defense, at Molex Inc. in Wall-
dorf, Germany. “Besides custom-
er-specific specifications, there are
general aerospace and MIL require-
ments provided by different author-
ities,” including EN (European), VG
(German defense), and Radio Tech-
nical Commission for Aeronautics
(RTCA) standards.

These specifications reflect dif-
ferent environmental conditions and

www.militaryaerospace.com

chemical immersion conditions, as
well as different fire, smoke, and
toxicity (FST) requirements. On top
of this, there are different installa-
tion requirements. Since most har-
nessing and termination operations
will be performed inside the aircraft
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cabin, most interconnect items must
be field terminable.”

Product engineering teams at ITT
Interconnect, for example, are always
“working to make connectors stan-
dard-ready,” Savage says. The com-
pany’s aluminum and composite

AlA
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Redundant release

SpaceX engineers in
Hawthorne, Calif.,, have
qualified a redun-
dant-lanyard-release con-
nector from Eaton Aero-
space Group, part of Eaton
Corp., in Irvine, Calif,, to
facilitate the separation of
the SpaceX Dragon cap-
sule and trunk short-

ly before re-entry into

the Earth’s atmosphere.
“This connector was de-
signed to meet NASA’s
redundant-release re-
quirements and has also

Eaton's redundant-lanyard-release
connector meets NASA requirements.

Circular Series III connectors are cer-
tified to EN3645 in Europe and MIL-
DTL-38999 in the U.S,, for example.
EN3645 certification, which enables
the connectors to be used by Europe-
an original equipment manufacturers
(OEMs) and supply chain companies
that abide by the EN3645 standard,
follows rigorous testing, site audits,
and data collection by AeroSpace and
Defence Industries Association of Eu-
rope — Standardization (ASD-STAN).

Customers increasingly are stan-
dardizing around Qualified Products
Lists (QPLs), says Amphenol’s Albert.
Engineers also work closely with in-
dustry leaders, including Boeing and
Airbus, which have their own stan-
dards. Many interconnects are made
to an EN, QPL, or European Digital
Economy and Society Index (DESI)
standard, he says.

“Some customers are lax on
standards so they can use com-
mercial off-the-shelf or something

MILITARY & AEROSPACE ELECTRONICS

been qualified to facili-
tate the release of pro-
pulsion stages, fair-
ings, crew modules,
and parachute covers,”
says Dennis Brondi,
marketing communica-
tions manager at Eaton
Aerospace Group in Ir-
vine, Calif. Eaton’s re-
dundant-release plug
incorporates Series III
compliant threads and
can be used in weap-
ons-system applica-
tions, to help facilitate
the release of airborne
ordinance.

lower cost, but there are trade-
offs,” Albert says. “The engineer
has a tough job, figuring out: ‘What
are the trade-offs in terms of per-
formance and quality if I don’t use
mil-spec and use a standard off-
the-shelf product? Some trade-
offs could be: the contact system is
less expensive, but not qualified to
mil-spec, or plating on the connec-
tors is not Restriction of Hazardous
Substances (RoHS)-compliant.”

Sometimes a trade-off is unnec-
essary, so engineers and engineering
managers are encouraged to inves-
tigate all the available options. “Mil-
spec standards have minimum re-
quirements for gold plating — you
want it on active areas. To reduce
overall costs, choose selectively plat-
ed contacts,” recommends Amphe-
nol’s Padula.

“If you don’t see what you are
looking for online or in a catalog, do
not assume it hasn't already been

www.militaryaerospace.com
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developed; it may be available,” Sav-
age says. “We have done many ap-
plication-specific designs for cus-
tomers that can be leveraged for
new applications, and it does not
necessarily mean significant tool-
ing investments or long lead times.
Many technologies exist already and
just need to be applied to different
connector platforms.”

Standards-based selection
Military and aerospace customers
typically demand standards-based
products, which deliver robustness,
reliability, and consistency. “There is
an increasingly strong preference to-
ward standards-based solutions and
away from vendor proprietary prod-
ucts,” Amphenol’s Dabrowski says.

The Defense Logistics Agency
(DLA), the U.S. Department of De-
fense’s logistics combat support agen-
cy at Fort Belvoir, Va., has migrat-
ed to SAE Aerospace Standards (AS)
from SAE International, which owns
ARINC standards, in Warrendale, Pa.
“The DLA has a good number of mil-
itary specifications (mil-specs), and
many mass market ones moved to
AS,” says TE Connectivity’s Olson.

“For custom cable assemblies, re-
quirements that we are seeing in-
clude NAVSEA 59320-AM-PRO-020/
MLDG-certified overmolding,” says
Dennis Brondi, marketing commu-
nications manager at Eaton Aero-
space Group in Irvine, Calif. A
torpedo-control cable assembly in-
cludes a custom connector and a
clear NAVSEA-PRO-20-compliant
overmold, for example, that pro-
vides visual confirmation that all
wires are correctly terminated and
the overmold is void free.”

Some industry standards that be-
gan as military specifications have

www.militaryaerospace.com
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evolved into SAE standards. “From for high-speed data cables (AS6070).”

a wire and cable perspective, large Customers also value various ca-
ble assembly certifications and com-
pliances — including IPC J-STD-001E,
IPC 620, NASA-STD-8739.4, MIS-20887,

and MPD-7011 — and are concerned

OEMs have written specifications

for use that were originally mil-spec
and are now AS spec,” says TE Con-
nectivity’s Moore. “SAE over the past
with International Traffic in Arms

year has come out with a standard
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Regulations (ITAR) technology control
plan requirements for weapons-sys-
tems applications, Brondi says. For
connectors, he and his colleagues
see “the usual specification require-
ments associated with command,
control, communications, comput-
ers, intelligence, surveillance, and
reconnaissance (C4ISR) and weap-
ons-systems applications; e.g., MIL-
DTL-38999, MIL-DTL-55116,
MIL-STD-1553, etc.”
Most custom-
ers Now require an
AS9100-quality sys-
tem, Amphenol’s
Drabowski says.
In addition to the
AS9100 aerospace
industry standard, Dab-
rowski sees standards like
Telcordia GR-326, IEC
61300-3-35, and IPC
8497-1 being invoked
more frequently on cus-
tomer specifications. “Cus-
tomers want to see supporting test
data to demonstrate that a product
being offered lives up to what the
datasheet says it should live up to.”
Designers should consider com-
paring operating environments when
looking at standards. “When select-
ing connectors that are not defined by
military specifications, consider in-
cluding compliance to military spec-
ifications for similar-environment
solutions as a selection requirement,”
Eaton’s Brondi advises. “For example,
since the form factor of the Eaton mi-
cro-military connector is a de facto in-
dustry standard with no formal mili-
tary specifications, engineers should
consider including supplier-provid-
ed qualification reports documenting
compliance to MIL-DTL-38999 speci-
fications (including but not limited to:

insulation resistance, dielectric with-
stand voltage, temperature cycling,
durability, shock, and vibration) as
part of their selection criteria. Sup-
plier-provided qualification reports
should also document intermateabil-
ity with similar connectors from oth-
er manufacturers to ensure that the
receptacle selected by an electron-
ics OEM will mate

with the plug se-
lected by a cable
manufacturer.”

Eaton’s umbilical connector facilitates first-
stage separation in launch-vehicle applications.

Test results

A rather long list of mil-specs and
application-specific requirements
for mil/aero components exist and
pertain to the suppliers, facilities,
and quality of manufacture of the
component, says Pasternack’s Ra-
chlin. “ISO 9001 and IQnet certi-
fication really provide confidence
that the organization you are or-
dering from is efficient, effective,
and has enough credibility to pro-
vide the quality of parts and busi-
ness necessary for mil/aero applica-
tions. For mission-critical systems, it
is important to know your supplier
is experienced and knowledgeable
enough to get the orders right, and
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have the proper testing capability to
prove it.”

“There also are qualification
tests, such as MIL-T-81490 and MIL-
DTL-87104, which specify the gen-
eral requirements for transmission
lines and coaxial assemblies,” Rach-
lin says. “Additionally, MIL-STD-202
dictates the requirements for test-
ing electronic and electrical compo-
nent parts.”

In addition to mechanical and en-
vironmental requirements, military
standards exist for electrical spec-
ifications such as radio-frequency
(RF) leakage, and power usage on the
cable. These requirements are just
the tip of the iceberg, Rachlin says.
“Most mil/aero applications have
their own set of stringent
requirements that may
exceed the standards.
Custom specifications
could be mechanical,
environmental, or elec-
trical in nature.” For
these reasons, having
sophisticated and certified testing
in-house is important for many buy-
ers of cable assemblies.

Size, weight, and speed

When it comes cables and connec-
tors for military and commercial
aircraft, “it’s all about smaller, light-
er, and faster,” Savage says. “It’s
also about cutting fuel costs, reduc-
ing the overall weight of the air-
craft, increasing safety, and moving
to faster and better data network-
ing and data transfer rates.” To re-
duce fuel costs, you must reduce
the weight of the aircraft; one of
the ways ITT Interconnect has ad-
dressed this is to move from alu-
minum to composite connectors,
where appropriate, he says.

www.militaryaerospace.com
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Savage is seeing growing demand
for high-bandwidth applications that
deliver data to pilots and passen-
gers from an increasing variety of on-
board sensors and systems, as well
as off-board ones, such as satellite or
ground-based Internet connectivity.

robotic ground monitoring systems
all fit into the new push within mili-
tary upgrades.

“Older aircraft are being modern-
ized with higher-speed, digital elec-
tronic modules replacing older an-
alog systems. The connector and

TECHNOLOGY FOCUS

cable systems are designed differ-
ently to serve that new era,” Stan-
ton adds. “Standard micro and nano
connectors are often easily modified
to meet that demand and adjust-

ed to fit into smaller, tighter spaces
within electronic packages.”

“To achieve faster data trans-

fer speeds, it’s important to under-
stand how data collection and dis-
semination is changing on modern
commercial platforms,” Savage says.
“High-speed sensing occurs through-

out the aircraft, producing data that
is sent to the pilot, who views it on a
flat, graphical user interface (GUI) or
a head-up display (HUD). More data
than ever before has to be processed
and transmitted visually to the pilot.

or Mission Success

Embedded Systems

Pasternack offers rugged, stainless-steel SMA
and N Type armored test cables and connectors.

As a result, bandwidth needs in the Back iiannt Sarvivs and Weskststiois

cockpit have increased significantly.” MIL-STD-810G

MIL-5-901D
Mobile, miniature, and modern MIL-STD-167
Providers of interconnect technolo- MIL-STD-461

DO-160

gies are seeing greater demand for
ruggedized, miniature connectors to
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High Performance Computing
High Density Storage

interface with more complicated ca-

Flat Panel Displays and Computers

ble systems designed to handle very
fast and clean digital signals.

“From high-speed Ethernet to sur-
veillance cameras and onto portable
computers serving helmets, there
is a move to highly mobile military
systems,” Omnetics’s Stanton ob-
serves. “Hand-launched drones and
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As power and high-speed signals
combine in reduced size, weight,
and power (SWaP) formats, Stan-
ton is seeing newer micro circu-
lar cable and connectors using hy-
brid designs that include 3 to 5 amp
pins included in the same hous-
ing as multiple sets of high-speed
digital interconnections. These hy-
brids span the design range from
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miniature rectangular to miniature
and nano-miniature circular con-
nectors, he says. For example, rug-
ged, micro circular connectors with
very small, flexible wiring are used
to route both power and digital sig-
nal processing data at speeds up to 3
Gigabits per second from ground sol-
diers’ computers to helmet displays,
Stanton says.

Commonality and crossover
Modern aerospace and defense ap-
plications are focused on open sys-
tems, rather than proprietary solu-
tions. The Vehicular Integration for
C4ISR/EW Interoperability (VICTO-
RY) initiative for vetronics, The Open
Group technical standard for the Fu-
ture Airborne Capability Environ-
ment (FACE) for avionics, and Hard-
ware Open Systems Technologies
(HOST) for shipboard electronics are
prime examples of the continuing
trend toward open, modular archi-
tecture in military and aerospace.
“What was done 20 years ago
doesn’t work that well today. Gone
are the days of purpose-built.
A lot of solutions are moving to
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something more easily applied and
easier to handle,” to move current
technologies to the warfighter faster,
explains TE Connectivity’s.

Requests for commonality are in-
creasing, says Amphenol’s Padula,
and there’s a focus on boxes and con-
nectors as a fully integrated system.
Further, high-speed signals require-
ments — such as for USB 3.0 and 3.1,
and HDMI — are being driven by the
telecommunications community and
making their way to avionics systems
designs. Engineers are driving the in-
dustry toward interconnects that are
faster, smaller, more lightweight, and
higher bandwidth, he explains.

Ongoing upgrades

A lot of radars, especially airborne
and shipboard radar, are being up-
graded, acknowledges TE Connec-
tivity’s Olson. He is seeing “a lot of
activity that requires a better solu-
tion set,” and aerospace and defense
organizations performing upgrades
“so that systems on board are more
capable.” Cables and connectors are
an integral part of these moderniza-
tion efforts.

www.militaryaerospace.com
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Military vs. commercial considerations

According to Dennis Brondi of Eaton Corp., in addition to environmen-
tal and mil-spec compliances, design considerations and differences

between military and commercial products include:

e mission criticality, whereby two plates containing mating connec-
tor arrays must demate to facilitate separation of the expended

first rocket stage from the spacecraft;

e solution complexity in which each connector array comprises 12
connectors and mission defined mixed-mode contact configura-
tions to support signal, data, and power connectivity;

e separation system with force-balanced spring towers and redun-

dant release mechanisms;
e refurbishable and upgradeable designs;

e facilitates reusability and “forward compatibility” as MIL-DTL-38999
derived shells and inserts can be readily changed to support chang-

ing mission requirements; and
e program life cycles as long as 30 years.

Consolidated Afloat Networks and Enterprise Ser-
vices (CANES), the U.S. Navy’s next-generation tacti-
cal afloat network, represents a new business model
for delivering capability to the fleet. Many CANES up-
grades are implementing fiber-optic data management,
including fiber-optic cables and connectors, on DDG-
class destroyers. “Everything is being upgraded,” Olson
says, to deliver more information and a better experi-
ence to the end user behind the radar screen.

The end game is to provide military personnel with
everything they have come to expect from handheld
electronics, like their personal smartphones, Olson ex-
plains. Systems “combining data and imaging and full
motion video and communications” and “dealing with
satellite communications, perishable data, and video all
at once. You're not going to do that with standard old
MIL-DTL-38999 Series III connectors with 128 contacts;
it’s just not going to work. That’s why you see RF and fi-
ber and power — but not necessarily in one connector,
because that’s one massive single point of failure.”

“Take a system approach,” Olson recommends. “Con-
sider the signal path from beginning to end. Be holis-
tic in your thinking. Over the past 35 years, that’s one
thing that keeps being relearned. Whole platforms will
be designed by a cable engineer, connector engineer,
and performance engineer and they won'’t talk to each

www.militaryaerospace.com
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other. Instead, break it down for
everyone involved.” It is happen-
ing more and more in engineering
workflows, he says, and hopefully it
is going to continue.

Similarly, engineers are encour-
aged to communicate and “work
with suppliers early and often,” Al-
bert explains. “The earlier they can
get us involved, the better. It doesn’t
take one meeting; it takes several
iterations. Have an open dialog on
what you're trying to accomplish,
beyond the cable or interconnect,
so we can bring the right solution.
If we understand the big picture
and where you really want to go
step-function-wise, we can position
product to save a lot of time and re-
design down the road.” €
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General Dynamics to
provide maritime radios
U.S. Navy shipboard commu-
nications experts are placing a
$12.9 million order with Gen-
eral Dynamics to provide AN/
USC-61(C) maritime radios for
Navy surface warships and sub-
marines. The Space and Na-

val Warfare Systems Com-
mand (SPAWAR) in San Diego

is asking the General Dynam-
ics Mission Systems segment
in Scottsdale, Ariz., for the con-
tinued production of the AN/
USC-61(C) Digital Modular Ra-
dio (DMR), initial sparing com-
ponents, and related supplies
and services. The General Dy-
namics AN/USC-61(C) shipboard
radio enables surface ships and
submarines to communicate
over high frequency (HF), ul-
tra-high frequency (UHF) line of
sight, UHF satellite communica-
tions (SATCOM), and very high
frequency (VHF) radio bands.
The compact, multi-channel
AN/USC-61(C) operates on Navy
surface ships, submarines, and
other military platforms using
frequencies from 2 MHz to

2 GHz. General Dynamics certi-
fied the maritime software-de-
fined radio (SDR) to pass se-
cure voice and data at multiple
independent levels of security
(MILS) over HF, VHF, UHF, and
SATCOM channels and with-
stand the effects of electromag-
netic interference and other
harsh operating conditions. €

Raytheon wins billion-dollar contract
for airborne electronic warfare

BY John Keller

PATUXENT RIVER NAS, Md. — U.S. Navy
airborne warfare experts are mov-
ing forward with a plan to upgrade
the EA-18G Growler electronic war-
fare (EW) aircraft with new state-of-
the-art electronic jammers to sup-
press and inject computer viruses
into enemy digital radar and com-
munications systems.

Officials of the Naval Air Systems
Command at Patuxent River Naval
Air Station, Md., announced a $1 bil-
lion contract to Raytheon Co. to build
and test 15 Next Generation Jammer
(NGJ) aircraft-mounted pods in sup-
port of NGJ full-scale development.
The NGJ is a tactical electronic jam-
mer pod that replaces the 40-plus-
year ALQ-99 jammer system on the
EA-18G, a version of the Navy’s carri-
er-based two-seat F/A-18F Super Hor-
net jet fighter-bomber that is modi-
fied specially for electronic warfare.

The EA-18G leads an airborne at-
tack by disrupting enemy radar,
communications, and computer net-
works with jamming signals and
computer viruses. The aircraft also
can destroy enemy radar installa-
tions with its AGM-88 High-speed
Anti-Radiation Missiles (HARM).

The contract to the Raytheon
Space and Airborne Systems seg-
ment in El Segundo, Calif,, calls for
14 NGJ aero-mechanical test pods to
verify aircraft flying qualities and
pod safe separation from the host
aircraft; equipment for system in-
tegration laboratories; and mature

26 MAY 2016 MILITARY & AEROSPACE ELECTRONICS

Raytheon is developing advanced prototypes
of the future Next Generation Jammer (NGJ)
for the Navy EA-18G Growler electronic
warfare aircraft, shown above.

manufacturing processes.

Raytheon’s NGJ will integrate ad-
vanced electronic attack technology,
such as high-powered, agile beam-
jamming techniques and solid-state
electronics to deny, degrade, and dis-
rupt enemy threats while protecting
U.S. and coalition forces. Raytheon’s
NGJ will provide airborne electronic
attack and jamming capabilities, and
will include cyber-attack capabilities
using the aircraft’s active electron-
ically scanned array radar to insert
tailored data streams into enemy ra-
dar and communications systems.

Raytheon will use its gallium ni-
tride (GaN)-based AESA technologies
and an open-systems architecture for
the NGJ design. Raytheon will do the
work in El Segundo, Calif,; Forrest,
Miss.; Dallas.; McKinney, Texas.; Tor-
rance, Calif,; Fort Wayne, Ind.; Mar-
ion, Va.; San Diego; Andover, Mass.;
and Tucson, Ariz., and should be fin-
ished by December 2020. €

FOR MORE INFORMATION contact
Raytheon at www.raytheon.com.
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UNMANNED. .
vehicles

Headwall introduces
multispectral sensor
fusion for UAS

Headwall Photonics in Fitchburg,
Mass., is introducing the Hyper-
Core embedded computing unit
for unmanned aircraft systems
(UAS) applications that require
multispectral sensor fusion. Us-
ing Hyperspec III spectral imag-
ing software, HyperCore serves
as the central connection point
for remote-sensing instruments
such as multiple hyperspectral
sensors, LIDAR, thermal cameras,
RGB instruments, and GPS/IMU
units. Small size and weight com-
bine with data processing and
high-capacity storage in a pro-
cessing platform for fusing hy-
perspectral sensing data with
many other sensor payloads on
the aircraft. For harsh airborne
environments, HyperCore stores
500 gigabytes of incoming air-
borne data and features two
Gigabit Ethernet connections.

General Dynamics
acquires Bluefin Robotics
Executives are boosting General
Dynamics’ expertise in unman-
ned underwater vehicle (UUV)
technologies with the acquisi-
tion of Bluefin Robotics in Quin-
cy, Mass. Bluefin Robotics will
become part of the Maritime
and Strategic Systems business
line of General Dynamics Mis-
sion Systems in Fairfax, Va. The
companies have been collaborat-
ing on the Knifefish mine-hunt-
ing UUV for the U.S. Navy. €
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Army eyes hand-launched squad
drone the weight of a baseball

BY John Keller

ABERDEEN PROVING GROUND, Md. — U.S.
Army researchers are asking for in-
dustry’s help in designing an un-
manned aerial drone about the
weight of a baseball to enable for-
ward-deployed infantry to conduct

15-minute reconnaissance missions.

Officials of the Army Contract-
ing Command at Aberdeen Prov-
ing Ground, Md., issued a request
for information (W91CRBRequestfo-
rInformation) for the Soldier Borne
Sensors (SBS) program to develop
a personal battlefield surveillance
drone for Army infantry. The entire
system —consisting of control con-
sole, display, and unmanned air-
craft — will weigh about 3 pounds;
the actual aircraft will weigh about
5.29 ounces. The standalone system
will have all hardware, software, ra-
dio equipment, batteries, and a tac-
tical carrying pouch and is to be
flown by one operator; display in-
coming video and telemetry data
in near real time during the day, at
night, and in light precipitation.

The system will be able to re-
turn to a predetermined location
if it loses its radio link; have a dis-
play that is readable during the day
and at night; accept standard bat-
tery charging; have an unmanned
aircraft able to fly in manual mode
and by waypoint navigation; and
have an operating radius of 500 me-
ters for 15 minutes.

The system’s display must have
sufficient resolution for a trained
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Army researchers are surveying industry for
the ability to design and manufacture small
drones to provide squad members with fast,
short-range battlefield surveillance.

operator to detect a man-sized tar-
get with a 90-percent probability.
The unmanned aerial vehicle (UAV)
must be able to be launched and re-
covered by hand while the opera-
tor is lying down under cover. The
operator must be able to set up the
system and launch the UAV with-
in 60 seconds, and the UAV must be
able to fly reliably in 10-knot winds
with gusts to 15 knots.

The Army Contracting Command
is issuing its request for information
on behalf the Army’s Product Man-
ager Soldier Maneuver Sensors (PM
SMS) within the Army’s Program
Executive Office (PEO) Soldier.

Companies interested should
e-mail two-page information pa-
pers and initial questions to the
Army'’s Sarah Coleman at sarah.w.
coleman.civ@mail.mil. For ques-

tions or concerns, contact the
Army’s Leo Sydlink by e-mail at
Leo.J.sydlik.civ@mail.mil, or by
phone at 410-278-2414. €

MORE INFORMATION IS online
at https://www.fbo.gov/notices/
f958d13185cc0d905a33e4922ebc173f.
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Air Force orders LAIRCM
laser-based missile-
defense systems
Missile-defense experts at North-
rop Grumman will install Large
Aircraft Infrared Counter Mea-
sures (LAIRCM) laser-based mis-
sile-defense systems for large
military aircraft under terms of
an $87.2 million contract mod-
ification. The Air Force Life Cy-
cle Management Center at
Wright-Patterson Air Force Base,
Ohio, is asking Northrop Grum-
man Mission Systems in Roll-
ing Meadows, 111, to provide the
electro-optical LAIRCM for a vari-
ety of U.S. military aircraft. LAIR-
CM automatically detects a mis-
sile launch, determines if it is a
threat, and activates a high-in-
tensity, laser-based countermea-
sure system to track and defeat
the missile, Northrop Grumman
officials say. The system is for
Air Force C-5, C-17, C-37, and C-40
cargo and utility jets; Air Force
C-130H and MC-130W four-en-
gine utility turboprop aircraft;
CV-22 tiltrotor aircraft; KC-46 ae-
rial refueling jet; as well as the
U.S. Navy P-3 maritime patrol jet.
LAIRCM also can fit on some large
military helicopters. LAIRCM fo-
cuses high-intensity laser energy
at the infrared seeker head of in-
coming missiles to blind the mis-
sile and force it off its target. The
system is designed to protect
large aircraft from shoulder-fired,
vehicle-launched, and other in-
frared-guided missiles when the
planes are operating close to the
ground, such as on takeoff and
landing and during low-level op-
erations and aerial refueling. €

Electro-optical sensor designers shrinking
infrared pixel size to enhance resolution

BY John Keller

BALTIMORE — Cooled and uncooled in-
frared sensor image resolution is im-
proving, as electro-optical pixel size
is shrinking from 17 microns to 12
microns, say experts at SOFRADIR in
Palaiseau, France. Smaller pixel size
not only means better infrared image
resolution, but also longer range and
potentially smaller size and weight
because of reduced need for sensor
cooling, says Philippe Bensussan, the
SOFRADIR chairman and CEO.

Infrared sensors are important
imaging sources on platforms rang-
ing from orbiting satellites to soldier
rifle sights, and everything in-be-
tween. They play key roles in appli-
cations like military night vision,
structure fire detection, missile guid-
ance, and enhanced vision systems.

Infrared sensors in the most de-
manding applications typically use
cooling. Long-wave infrared re-
lies on detecting the differences be-
tween temperatures of objects in
its field of view. Cooling heightens
that ability, but also increases sys-
tem size, weight, power consump-
tion, and cost.

Enhanced resolution could enable
designers to build smaller infrared
sensors for use in rifle sights, hand-
held sensors, body-worn detectors,
and a wider variety of unmanned
vehicles. Smaller pixel size offers the
potential to use several sensors in a
system, which can enable new capa-
bilities like wide-field-of-view sur-
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Night vision and other infrared imagery is
improving in resolution as sensor designers
shrink the size of infrared image pixels.

veillance that stitches together im-
agery from multiple sensors.

Enhanced resolution also has the
potential to reduce system pow-
er consumption, which has a direct
influence on battery-powered sys-
tems. Less power means fewer bat-
teries, which is good news for any
infantry warfighter who has to go
on patrol with a heavy load.

Think again about cooling. En-
hanced sensor resolution also could
reduce or eliminate the need for
sensor cooling, which can reduce
system complexity, size, weight, and
cost, as well as enhance reliability.

As for the transition from 17-mi-
cron to 12-micron pixels in infra-
red sensors, SOFRADIR’s Bensus-
san says his company is in the
research-and-development stage
now, with prototype systems in test
and demonstration. The company
will take this technology to market
sometime next year, he says. €

FOR MORE INFORMATION visit SOFRA-
DIR online at www.sofradir.com.
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ENERGY STORAGE

Saft to provide energy storage and power electronics
support for Navy electromagnetic railgun

U.S. Navy researchers needed energy storage technologies to help develop
a long-range shipboard weapon that fires projectiles using electrical power
instead of chemical propellants. They found their solution at battery
designer Saft America Inc. in Cockeysville, Md.

Officials of the Naval Surface Warfare
Center (NSWC) in Dahlgren, Va., have
announced plans to award a sole-source
contract to Saft to help Navy researchers
develop non-propagating energy storage
modules for the future electromagnetic
railgun. The Navy’s electromagnetic

railgun project seeks to use magnetic fields
created by high electrical currents to accelerate a sliding metal conductor
between two rails to launch projectiles at 4,500 miles per hour — or nearly
six times the speed of sound. Such a shipboard weapon would use kinetic
energy, rather than explosives, to destroy or disable targets at sea, such as
surface warships, fast attack boats, helicopters, and fixed-wing aircraft.

The Navy’s future electromagnetic railgun will use electricity
generated by its host ship and stored over several seconds in a pulsed
power system. The weapon sends an electric pulse to the railgun to
create an electromagnetic force accelerating a projectile that looks like
a gigantic blunt-end open wrench to speeds as fast as Mach 6. The
wrench-like projectile moves so quickly that it trails a plume of fire
from its kinetic energy.

The weapon would eliminate the hazards of high explosives in the ship
and unexploded ordnance on the battlefield, Navy officials say. NSWC-
Dahlgren performs research in complex naval warfare systems, such as the
electromagnetic railgun and the shipboard Laser Weapon System (LaWs).

The Navy’s near-term goal is a 20- to 32-megajoule weapon that
shoots a distance of 50 to 100 nautical miles. Navy officials want a rate
of fire for the electromagnetic railgun of at least 10 rounds per minute.
The pulsed power system will provide the electrical power necessary for
this rate of fire.

FOR MORE INFORMATION visit Saft America online at www.saftbatteries.com.
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Harris to provide SATCOM
aboard Navy surface warships
Officials of the Space and Naval

Warfare Systems Command (SP-
AWAR) in San Diego, are asking Har-
ris Corp. in Melbourne, Fla., to pro-
vide Commercial Broadband Satellite
Program (CBSP) Force Level Variant
(FLV) SATCOM equipment to the U.S.
Navy under a $10.3 million contract.

The order includes two CBSP FLV
dynamic shipboard systems, three
CBSP FLV dual-antenna and du-
al-channel systems, and one CBSP
FLV dynamic shipboard system with
radar cross section reduction for air-
craft carriers, amphibious assault
ships, and other large-deck Navy
surface ships. The CBSP FLV provides
the Navy with terminal-to-shore,
space, and terrestrial connectivity to
increase data throughput, improve
reliability, and provide redundancy.
The Harris equipment involves 8.9-
foot terminals with C- and Ku-band
capabilities. The equipment’s rela-
tively high bandwidth capacity en-
ables Navy communications experts
to provide high-speed Internet access
for as many as 5,000 military person-
nel onboard each surface warship.

On this contract modification,
Harris Corp. will do the work in
Melbourne, Fla., and should be fin-
ished by January 2017. €

FOR MORE INFORMATION visit Harris
Corp. online at www.harris.com.
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SPACE ELECTRONICS

5-volt radiation-tolerant multiplexers
introduced by Intersil

Intersil in Milpitas, Calif,, is intro-
ducing two single-supply, 5-volt
radiation-tolerant multiplexers for

satellite and space exploration appli-

cations. The 16-channel ISL71830SEH
and 32-channel ISL71831SEH multi-
plexers join Intersil’s 30-volt multi-
plexers, which have been onboard
several satellite and space explora-
tion missions, including NASA’s Ori-
on spacecraft flight test. The 5-volt
multiplexers address the growing
trend toward reduced system volt-
age rail. They provide data acquisi-
tion systems with electrostatic dis-
charge (ESD) protection, and deliver
lower RON and input leakage for re-
duced power consumption and high-
er signal integrity. The 5-volt mul-
tiplexers also offer fast propagation
delays, which significantly improve
signal processing response time.

FOR MORE INFORMATION visit Intersil
online at www.intersil.com.

SINGLE-BOARD COMPUTERS

6U VME single-board computer
introduced by Curtiss-Wright
Curtiss-Wright Defense Solutions in
Ashburn, Va,, is debuting the SVME/
DMV-196 Power Architecture-based

S

6U VME single-board computer for
rugged defense and aerospace em-
bedded computing applications. The
rugged computer board offers FPGA-
based Helix PCI Express to VME64x
Interface, and has on-card integrated
MIL-STD-1553B interfaces. It will also
be available
with the inter-
faces removed,
for applications -—"‘"{#
that do not re-

quire the MIL-STD-1553B option. Each
of the T2080 processor cores has an
AltiVec engine that runs at the core
frequency. For upgrading applica-
tions based on AltiVec algorithms, it
enables customers to use their prov-
en existing algorithms while provid-
ing an increase in performance and a
reduction in power. The SVME/DMV-
196’s T2080 processor has as much as
16 gigabytes of DDR3 memory.

FOR MORE INFORMATION visit Curtiss-
Wright Defense Solutions online at
wwuw.curtisswrightds.com.

AVIONICS

32-channel rugged ARINC PMC and
XMC boards introduced by DDC

Data Device Corp. (DDC) in Bohemia,
NY., is introducing the DD-40002X
high-density, 32-channel ARINC PMC
and XMC boards for avionics appli-

cations in rugged environments. The
boards offer advanced functional-
ity, with programmable and fixed
I/0 configurations. The DD-40002X
boards support maximum data
throughput on all channels, while
providing DMA for low CPU utiliza-
tion, error detection, and label fil-
tering per channel. These PMC/XMC
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To submit new products for consideration,
contact John Keller at jkeller@pennwell.com.

boards can be used in conduction-
or air-cooled applications, to serve
both commercial and military aero-
space requirements. Offering high
mean-time-between-failures, the
board operates in temperatures from
-40 to 85 degrees Celsius at the ther-
mal rail, without any limitations on
ARINC 429 transmitter duty cycles.

FOR MORE INFORMATION visit DDC
online at www.ddc-web.com.

RUGGED COMPUTERS

Rugged zero client for warfighters
introduced by Chassis Plans

Chassis Plans in San Diego is pre-
senting the CPZ-156T Zero Client
packaged in a rugged enclosure to
support warfighters in the harsh-
est conditions. The rugged device
incorporates a Dell PCoIP ASIC con-
troller and a 15.6-inch liquid crys-
tal display with 10-point multi-
touch screen. The unit conforms to
PCoIP using the Teradici TERA2321
controller. Power over Ethernet
(PoE) provides power for the sys-
tem in single-ca-
ble operation.
The CPZ-156T
also is impervi-

ous to malware,
virus, and other
cyber-attack vectors and offers the
highest levels of security, company
officials say.

FOR MORE INFORMATION visit Chassis
Plans online at www.chassis-plans.com.

www.militaryaerospace.com
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Innovato
Awards

This November, Military &

Aerospace Electronics will

celebrate the most-innovative
A applications of aerospace
and defense electronics

technology products

Innovation Wanted! | ...

Inspire others through technology innovations
Military

f'“ef-:ii';:;:;vatnl‘s within the military and aerospace market.

© Awards « Outstanding publicity for your company
» Great attention for your project
e Limelight for your customers

* Exposure for your career
Enter new products or new applications for existing products

Awards will be presented to organizations that demonstrate excellence
in the use of a product or system. Designers, integrators, and users of
military and aerospace electronics systems may nominate their own
projects or applications, or integrators or distributors that supplied
products or systems can nominate exceptional projects for consideration.

If you know of an application worthy of consideration, but the user
organization requires anonymity or non-disclosure, your entry can
refer to the user organization in general rather than specific terms.

For more details visit: militaryaerospace.com/innovators-awards

ENTER BY: June 17, 2016 FINAL DEADLINE:

to SAVE $100 July 1, 2016
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What don’t we do for the US Military?

While we don’t drive the armored vehicles or pilot the jet fighters,

EMCOR has plenty of boots on the ground to help keep our troops and
their facilities more efficient and ever ready. Below is just a sample of

how we help the military accomplish its missions...

It’s all about support—24/7/365

our people are on call for virtually every type
of on-site operations and maintenance
service demanded by today’s complex
base operations.

~_ T--

EMCOR Government Services takes
many forms—our people support key
facilities for the Army, Navy, Air Force,
Marines, U.S. Coast Guard and more.

High-tech, high-performance
facilities require a higher caliber

of preventive maintenance and
repair—we are proud to provide
vital services and Base Operations
Support nationally.

ACCONF
= % :

FEDERAL AGENCIES US. MILITARY NATIONAL SECURITY SPACE WASHINGTON DG HEALTHCARE SUPPORT F—a
— ERA
— LIVI

—£civiCOR.

= Government Services

WHAT CAN WE ACCOMPLISH FOR YOU?
emcor_info@emcor.net 866.890.7794 €MCOrgovservices.com
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